Effects of repetitive transcranial magnetic stimulation on synaptic plasticity and apoptosis in vascular dementia rats.
This study aims to determine whether low-frequency repetitive transcranial magnetic stimulation (rTMS) protects pyramidal cells from apoptosis and promotes hippocampal synaptic plasticity in a vascular dementia (VaD) rat model. Following establishment of a VaD rat model using two-vessel occlusion (2VO), learning and memory were evaluated via the Morris Water Maze (MWM), hippocampal CA1 neuron ultrastructure was examined via electron microscopy, and hippocampal synaptic plasticity was assessed by long-term potentiation (LTP). Western blot was used to detect the expression of N-methyl-d-aspartic acid receptor 1 (NMDAR1), Bcl-2, and Bax. Compared with VaD group, rats treated with low-frequency rTMS had reduced-escape latencies, increased swimming time in the target quadrant (P<0.05), and significantly less synaptic structure damage. LTP at hippocampal CA3-CA1 synapses was enhanced (P<0.05). Low-frequency rTMS significantly up-regulated NMDAR1 and Bcl-2 expression and down-regulated Bax expression. Low-frequency rTMS improves learning and memory, protects the synapse, and increases synaptic plasticity in VaD model rats. Increased Bcl-2 expression and reduced Bax expression may be a novel protective mechanism of low-frequency rTMS treatment for VaD.